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Figure S1. (a) Shallow seismicity along Middle America with mb ≥ 5.0 between 1973 and 2013 from the 
USGS/NEIC catalog. Symbol diameters are scaled with magnitude and colored by source depth. The 
epicenters of the November 7, 2012 Guatemala (Mw 7.4), August 27, 2012 El Salvador (Mw 7.3), 
September 2, 1992 Nicaragua (Mw 7.6), and September 5, 2012 Costa Rica (Mw 7.6) events are 
highlighted. The white curve indicates the position of the Middle America trench, and dashed lines show 
slab depth contours in km. The arrows show the estimated Cocos plate motion direction and rate relative 
to a fixed Caribbean plate computed using model NUVEL-1. (b) Best double-couple solutions from the 
Centroid-Moment Tensor catalog from 1976-2013 for events less than 70 km deep are plotted at the 
centroid locations. The symbol sizes are scaled relative to Mw. The mechanisms of the three events 
highlighted at the top are labeled. 
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Figure S2. Point-source moment tensor from W-phase inversion for a) the September 2, 1992 Nicaragua 
event, b) the August 27, 2012 El Salvador event, c) the September 5, 2012 Costa Rica event and d) the 
November 07, 2012 Guatemala event. These solutions are for inversion of W-phase observations in the 
frequency band 1.67-5.0 mHz (200-600 s) from the indicated number of stations and channels, with the 
seismic moment (M0), centroid epicenter and depth, centroid time shift (T1/2) and strike (ϕ), dip (δ) and 
rake (λ) of the best double couple being given for each case. Observed and synthetic W-phase 
comparisons are shown in supplementary Figure S3.  
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Figure S3. Example W-phase observations (black traces) and computed waveforms (red) for the point-
source moment tensors in Figure S2 for a) the September 2, 1992 Nicaragua evetn, b) the August 27, 
2012 El Salvador event, c) Costa Rica event and d) the November 7, 2012 Guatemala event. The data are 
from global seismic network stations with ground displacement filtered in the frequency band 1.67-5.0 
mHz. The W-phase signal used in the inversions is the waveform interval between the red dots. The large 
amplitude signals after the W-phase are fundamental mode surface waves and the waveform comparisons 
are predictions for those signals. The maps indicate the position of the station (red dot) among the total set 
of stations (gold dots) used in the corresponding W-phase inversion.  
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Figure S3. Continued. 
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Figure S4. Comparison of representative observed (black lines) and modeled (red lines) teleseismic P 
waves for a) September 2, 1992 Nicaragua, b) August 27, 2012 El Salvador, c) September 5, 2012 Costa 
and d) November 7, 2012 Guatemala earthquakes. The models shown in Figure 2 are used for the 
computations. The signals are broadband ground displacements in the passband 0.005-0.9 Hz. 
Comparable waveform matches are found for all of the stations used in the inversions. 
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Figure S4. Continued. 
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Figure S5. Comparison of teleseismic and regional P wave signals for the August 27, 2012 El Salvador 
(Mw 7.3) earthquake (left column) and the September 5, 2012 Costa Rica (Mw 7.6) earthquake (right 
column). The teleseismic P waves at common stations are not dramatically different in appearance, but 
the first arrival has more impulsive, short-period-rich onsets for the Costa Rica event. The spectral 
differences are more apparent in regional recordings at comparable propagation distances (station 
locations are shown in Figure 5), with narrow-band filtered ground velocities being shown below with 
true relative amplitudes. The ratio of the signal amplitudes in the P arrival for frequencies > 1 Hz relative 
to below 0.1 Hz is higher for the Costa Rica event by a factor of 3.6-5.6, consistent with the factor of 5 
higher seismic moment-scaled radiated energy in Figure 4. 
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Figure S6. Aligned three-component 300-s long regional wave recordings at station TGUH that have 
been clustered by waveform correlations based on similarity to reference events 013, 012, 016, 052, 105, 
104 and 133. The correlations are for waveforms band-passed in the frequency band 20 to 100 s for 
vertical components and 20 to 50 s for horizontal components. Amplitudes are normalized on the peak 
amplitude. Note the distinct waveform character for the different groups. The faulting geometry for each 
group is inferred using the gCMT solutions for the reference events. 
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Figure S7. Example fitting of the stacked spectral ratios (heavy blank curves) between two nearby events 
(separation distance < 50 km) with similar focal mechanism using an ω-2 source model. 150-s-long signals 
after P arrivals are used and the individual spectral ratios (colors) used for calculating the average spectral 
ratios are indicated by the station name and component in each panel. The smooth curves show the best 
fitting spectral ratio (gray curves highlighted in red for the reliable frequency band used for fitting), with 
corner frequencies for denominator and numerator events being indicated by fc1 and fc2.  
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Figure S8. Map indicating inferences of megathrust locking based on several studies of GPS observations 
in Figure 7. The studies consistently indicate low or no coupling on the deeper portion of the megathrust 
below the forearc sliver, which is translating at about 15 mm/yr toward the triple junction of the North 
American, Cocos and Caribbean plates. Two patches with ~10% and ~25-50+% locking near El Salvador 
and Costa Rica, respectively are suggested by Correa-Mora et al. (2009) with less than 2% on average 
over the entire megathrust. Estimates ranging from 5 to 100% coupling for the shallow megathrust along 
the sliver extending to about 20 km depth have been proposed in various studies (LaFemina et al., 2009; 
Rodriguez et al., 2009; Franco et al., 2012). Relatively strong locking of ~60%, near the triple junction 
has been proposed (Franco et al., 2012). 
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Table S1 Events Information from USGS/NEIC Catalog for Large Interplate Earthquakes  
Event Date Time 
Location Magnitude 
Lon. Lat. Depth /km mb Ms Mw 
1992 Nicaragua Eq. 09/02/1992 00:16:01 -87.340 11.742 44 5.3 7.2 7.7 
2012 El Salvador Eq. 08/27/2012 04:37:19 -88.590 12.139 28 6.0 6.9 7.3 
2012 Costa Rica Eq. 09/05/2012 14:42:07 -85.315 10.085 35 6.8 7.7 7.6 
2012 Guatemala Ea. 11/07/2012	   16:35:46 -91.854 13.963 24 6.6 7.4 7.4 	  
 
Table S2 Events Information from USGS/NEIC Catalog for Aftershock Sequence 
Characterization  
No. Date Time Lon. Lat. Mag 
001 08/27 04:37:19.43 -88.59 12.14 7.3 
002 08/27 05:38:04.42 -88.61 12.30 5.5 
003 08/27 09:05:03.87 -88.28 12.17 5.1 
004 08/27	   12:55:18.98 -88.46 12.39 4.5 
005 08/27	   13:34:20.61 -88.26 12.57 4.4 
006 08/27 13:46:15.21 -88.54 12.10 4.5 
007 08/27 14:36:36.29 -89.03 12.47 4.6 
008 08/27 17:09:28.32 -88.11 12.17 4.3 
009 08/27	   17:17:34.21 -87.84 12.37 4.6 
010 08/27	   18:27:20.10 -89.24 12.86 4.5 
011 08/27 18:44:41.50 -88.35 13.31 4.0 
012 08/27 21:13:28.86 -88.68 11.98 4.8 
013 08/27 22:07:39.31 -88.66 12.39 4.8 
014 08/27	   23:05:49.56 -88.70 12.56 4.5 
015 08/28	   10:11:31.30 -88.86 12.39 4.6 
016 08/28 06:08:16.10 -88.65 12.46 5.5 
017 08/28 08:53:36.88 -88.71 11.98 5.3 
018 08/28 21:28:34.44 -88.91 12.62 4.3 
019 08/28	   22:02:48.50 -88.61 12.77 4.6 
020 08/29	   05:55:29.41 -88.56 12.32 4.4 
021 08/29 08:39:39.27 -88.90 12.71 4.4 
022 08/29 18:52:10.21 -88.39 12.47 4.3 
023 08/29 19:27:02.11 -88.43 12.73 4.4 
024 08/29	   23:18:02.52 -86.98 11.71 4.5 
025 08/30	   00:16:58.72 -88.75 12.02 4.2 
026 08/30 00:27:00.79 -88.12 12.23 4.4 
027 08/30 09:03:02.24 -88.45 12.36 4.4 
028 09/01 06:05:53.63 -90.21 13.22 4.1 
029 09/01	   11:55:30.33 -88.82 12.59 4.6 
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030 09/01	   15:54:41.00 -88.35 12.46 4.4 
031 09/04 20:09:04.53 -89.08 11.67 4.4 
032 09/05	   14:42:07.80 -85.31 10.09 7.6 
033 09/06	   06:47:34.45 -88.52 12.37 4.9 
034 09/06 09:07:12.09 -85.34 10.11 4.6 
035 09/06	   11:38:57.67 -88.52 12.42 4.4 
036 09/06	   23:30:03.03 -88.33 12.37 4.8 
037 09/07 19:12:25.03 -88.67 12.50 4.7 
038 09/08	   02:27:21.38 -88.50 12.06 4.2 
039 09/08	   09:50:22.22 -85.62 10.40 4.5 
040 09/08 20:29:31.21 -85.32 10.08 5.7 
041 09/09	   09:50:01.59 -88.61 12.52 4.2 
042 09/09	   11:08:43.99 -88.94 12.55 4.4 
043 09/09 21:37:34.01 -85.01 9.46 4.3 
044 09/10	   11:31:19.36 -88.69 12.40 4.7 
045 09/10	   13:15:31.07 -88.78 12.48 4.5 
046 09/10 22:22:04.00 -88.47 12.75 4.2 
047 09/12	   01:13:27.38 -88.75 12.01 4.6 
048 09/12	   02:13:02.07 -85.39 10.07 4.6 
049 09/12 06:29:34.70 -85.17 9.52 4.8 
050 09/13	   05:46:13.45 -91.02 14.02 4.2 
051 09/14	   23:13:12.87 -85.41 10.08 4.5 
052 09/16	   05:51:09.45 -85.46 10.17 5.2 
053 09/16	   08:25:42.87 -92.79 14.32 4.5 
054 09/16 18:33:25.51 -89.28 12.50 4.5 
055 09/16	   23:22:26.17 -89.18 12.58 4.4 
056 09/17	   18:02:59.31 -89.88 13.12 4.4 
057 09/18 08:20:41.83 -89.29 12.47 4.5 
058 09/21	   06:37:02.60 -85.54 10.18 4.4 
059 09/21	   11:12:04.29 -88.77 12.14 4.3 
060 09/22	   14:57:01.00 -89.56 13.05 4.3 
061 09/23	   03:43:10.05 -85.38 9.99 4.4 
062 09/23 08:52:53.81 -88.56 12.65 4.2 
063 09/23	   14:58:26.43 -85.41 10.11 4.4 
064 09/26	   11:37:27.55 -85.11 10.22 4.2 
065 10/02 03:10:51.36 -88.11 12.12 4.6 
066 10/03	   06:26:40.74 -87.84 12.31 4.2 
067 10/05	   18:22:56.83 -91.50 13.03 5.5 
068 10/06 05:52:52.81 -90.86 13.12 4.0 
069 10/06	   17:11:10.00 -88.08 12.62 4.2 
070 10/06	   22:55:03.00 -88.81 12.92 4.0 
071 10/07 07:00:56.13 -84.96 9.78 4.4 
072 10/07	   09:16:49.34 -89.23 12.42 4.5 
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073 10/09	   07:50:13.56 -91.31 13.68 4.1 
074 10/10 12:19:44.93 -85.48 10.10 5.3 
075 10/14 22:40:55.31 -88.84 12.77 4.5 
076 10/17	   01:26:40.20 -91.29 14.02 4.4 
077 10/17	   02:55:22.90 -88.80 12.49 4.4 
078 10/19 07:42:28.46 -88.43 12.28 4.3 
079 10/21	   13:31:57.45 -85.66 9.95 4.4 
080 10/21 20:28:17.00 -88.34 12.56 5.4 
081 10/21	   20:44:15.00 -88.33 12.59 5.1 
082 10/22	   20:31:28.30 -87.98 12.18 4.6 
083 10/24 00:45:32.99 -85.30 10.09 6.5 
084 10/25	   21:24:11.26 -88.33 13.16 4.2 
085 10/27	   16:22:05.80 -92.72 14.41 4.9 
086 10/29 14:35:13.68 -88.25 12.09 4.8 
087 10/29	   17:14:14.55 -88.15 12.57 4.3 
088 11/01 19:33:58.59 -87.94 12.84 4.3 
089 11/02	   03:28:21.00 -92.18 14.08 4.5 
090 11/02	   08:57:07.29 -92.34 13.90 4.4 
091 11/07 16:35:46.69 -91.85 13.96 7.4 
092 11/07	   22:42:48.22 -92.16 13.85 5.7 
093 11/09	   14:42:42.52 -92.25 14.06 4.6 
094 11/10 17:15:09.90 -92.22 13.81 5.1 
095 11/11 10:32:16.49 -88.00 12.14 4.3 
096 11/11	   22:14:59.24 -92.16 14.13 6.5 
097 11/11	   22:44:30.37 -92.07 13.76 4.9 
098 11/12 03:02:59.72 -92.20 13.98 4.6 
099 11/12	   03:31:14.60 -92.28 14.05 4.7 
100 11/12	   04:35:07.07 -92.42 14.03 4.2 
101 11/12 05:03:06.70 -92.39 13.81 4.3 
102 11/13	   08:28:12.48 -85.53 10.09 4.1 
103 11/13	   09:08:02.55 -92.26 13.99 4.8 
104 11/15 06:42:34.80 -92.73 13.84 4.9 
105 11/15	   08:01:01.40 -91.87 14.00 4.9 
106 11/15	   17:11:19.69 -92.11 13.89 4.7 
107 11/16 03:04:56.24 -92.56 13.83 4.4 
108 11/16 13:02:01.28 -91.86 13.87 4.8 
109 11/16	   21:06:47.88 -88.80 12.92 4.7 
110 11/17	   06:47:44.49 -92.44 14.01 4.4 
111 11/17 10:13:57.06 -92.40 14.10 4.3 
112 11/18	   08:56:18.48 -86.74 11.29 4.3 
113 11/18	   22:12:50.64 -92.42 13.98 4.4 
114 11/19 08:15:39.01 -91.67 13.84 4.3 
115 11/20 00:59:18.96 -91.77 13.82 4.5 
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116 11/23	   03:38:44.33 -88.07 12.13 4.3 
117 11/24	   10:12:50.36 -92.29 13.96 4.4 
118 11/24 11:21:07.53 -92.21 13.98 4.9 
119 11/25	   15:10:40.71 -87.02 11.66 4.3 
120 11/26	   12:27:57.51 -88.40 12.43 4.5 
121 11/27 10:15:27.32 -91.98 13.66 4.6 
122 11/27 15:05:30.49 -88.51 12.24 4.4 
123 11/28	   05:28:23.99 -88.38 12.46 4.6 
124 11/28	   05:43:23.52 -88.35 12.38 4.4 
125 11/28 06:46:37.20 -88.35 12.57 4.5 
126 11/28	   07:00:37.27 -88.36 12.50 4.4 
127 11/29	   19:32:31.75 -92.11 13.76 5.5 
128 11/30 08:26:24.00 -88.80 12.55 4.2 
129 11/30 20:02:47.00 -88.21 12.74 4.2 
130 12/02	   04:44:37.27 -88.99 11.85 5.1 
131 12/03	   23:58:35.43 -92.37 14.16 5.4 
132 12/11 12:14:55.91 -88.51 12.73 4.4 
133 12/13	   21:26:39.18 -89.97 13.07 5.3 
134 12/14 04:04:06.86 -91.68 13.93 5.2 
135 12/14	   04:58:48.46 -91.72 13.82 5.1 
136 12/14	   19:18:51.00 -90.19 12.81 4.8 
137 12/15 02:53:18.94 -89.89 13.07 4.2 
138 12/15	   12:43:30.09 -88.61 12.25 5.0 
139 12/15	   13:03:26.04 -89.87 13.13 4.5 
140 12/16 03:06:47.62 -91.97 13.88 4.8 
141 12/16 10:23:42.50 -86.13 10.51 4.6 
 
